Localised impacts of national low carbon energy scenarios by Walker, Sara & Keirstead, James
Citation: Walker, Sara and Keirstead, James (2014) Localised impacts of national low carbon 
energy scenarios. In: Energy Systems Conference: When Theory Meets Reality, 24-25 June 
2014, Queen Elizabeth II Conference Centre, London. 
URL: 
This  version  was  downloaded  from  Northumbria  Research  Link: 
http://nrl.northumbria.ac.uk/16837/
Northumbria University has developed Northumbria Research Link (NRL) to enable users to 
access the University’s research output. Copyright © and moral rights for items on NRL are 
retained by the individual author(s) and/or other copyright owners.  Single copies of full items 
can be reproduced,  displayed or  performed,  and given to  third parties in  any format  or 
medium for personal research or study, educational, or not-for-profit purposes without prior 
permission or charge, provided the authors, title and full bibliographic details are given, as 
well  as a hyperlink and/or URL to the original metadata page. The content must  not  be 
changed in any way. Full items must not be sold commercially in any format or medium 
without  formal  permission  of  the  copyright  holder.   The  full  policy  is  available  online: 
http://nrl.northumbria.ac.uk/policies.html
This document may differ from the final, published version of the research and has been 
made available online in accordance with publisher policies. To read and/or cite from the 
published version of the research, please visit the publisher’s website (a subscription may be 
required.)
Introduction 
The UK Government has a 
legally binding target to 
reduce greenhouse gas 
(GHG) emissions by 80% by 
2050, compared to 1990 
levels. Scenarios achieving 
the 80% target involve 
significant electrification of 
the heat, transport and 
industry sectors along side 
decarbonisation of the 
electricity sector. Therefore, 
the growth in demand for 
electricity is predicted to be 
significant over the next 40 
years. 
Growth in demand may not 
be universally distributed 
throughout the whole of the 
UK however. Hence there is a 
need to understand the 
potential impact on local 
distribution networks in 
order to plan for a future low 
carbon electricity system. 
Method  
The project focused on 
domestic electrical load. 
• Create 2011 seasonal load 
profile for the north east  
• Determine scaling factor 
for UK-north east 2011 
• Find 2050 mean UK 
electricity annual 
consumption for 
households using  the 
2050 pathways calculator 
(DECC, 2012)  
• Apply scaling factor to UK 
2050 to create north east 
2050 seasonal profiles 
• Use demand profile in 
simple distribution 
network model to identify 
network issues 
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Results 
National level scenarios are often used to generated 
local energy strategies.  These high-level plans outline 
the technologies that might be used on a pathway to a 
low-carbon future, as shown in Figure 1. 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Heat generation strategy for Newcastle to 2050 
(Keirstead and Calderon, 203). 
 
However these results require a more detailed 
investigation to understand impacts on individual 
buildings or network assets.  For example, the generated 
regional load profiles for six 2050 scenarios were used as 
input to a simple distribution network model, for a piece 
of network in Cramlington, north east UK. The model 
identified transformer load, voltage levels and current 
levels over a 24 hour period, for a summer and winter 
load profile. For example, Figure 2 shows summer 
transformer load for the gamma scenario, with 
significant reverse power flow through  the transformer 
during daylight hours. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Gamma case voltage profile (summer) 
 
Modelling demonstrated that the gamma scenario led to 
the most network issues, and the delta scenario the least 
issues. All but the zeta scenario require significant load 
reduction. 
Conclusions 
Given the target to transition to a 
low carbon pathway, and the 
evidence that the existing 
distribution system is not capable 
of accommodating power flows in 
future local low carbon scenarios, 
there is a window of opportunity 
during which re-engineering of our 
energy system can be considered. 
This needs a holistic view of what is 
possible in the domestic sector and 
in electricity distribution networks. 
1. Local 2050 pathways assume 
significant demand reduction in 
the domestic sector 
How can we achieve that 
efficiently in terms of money 
and time? 
2. Local 2050 pathways lead to 
issues for local distribution 
networks 
CaŶ ͞sŵart grids͟ ŵitigate the 
issues? 
What operational and business 
model pressures come along 
side the technical network 
pressures? 
3. Local 2050 pathways have been 
derived from national scenarios 
How can we develop truly local 
scenarios and enable local 
governance and ownership of 
energy issues? 
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